One new norsesterterpene peroxide, rhopaloic acid H (1), along with two known related metabolites 2 and 3, were isolated from a marine sponge Hippospongia sp. The structures of compounds were elucidated by means of IR, MS, and NMR techniques and comparison of the NMR data with those of known analogues. Evaluation of the cytotoxicities revealed that compound 2 exhibited significant cytotoxicity against DLD-1, Molt 4, T47D and K-562 cell lines, with IC 50 values of 3.18, 0.69, 2.22 and 1.06 μg/mL, respectively. Moreover, compound 3 also showed significant K562 inhibitory activity, with IC 50 value of 3.65 μg/mL.
Previous investigations on the natural products of the sponges have resulted in the isolation of a series of norsesterterpenes with an epoxyheptanoic acid. These metabolites include rhopaloic acids A-G [1] [2] [3] . During the past several years, our study of the chemical constituents of the Tai-tung sponge Hippospongia sp. [4, 5] has yielded thirteen scalarane-type sesterterpenes, which exhibited cytotoxic activity [4, 5] . Recently, in a search for bioactive metabolites from the Pingtung sponge Hippospongia sp., was studied, because the EtOAc extract of this organism was found to exhibit significant cytotoxicity against four human cell lines, human colon adenocarcinoma (DLD-1), T lymphoblast, acute lymphoblastic leukemia (MOLT-4), hormone-dependent breast cancer (T-47D) and chronic myelogenous leukemia (K-562). In the present study, we have isolated one new norsesterterpene peroxide metabolite, rhopaloic acid H (1) and two known compounds, rhopaloic acids A (2) and C (3) ( Figure 1 ) [1] [2] [3] . The structures of 1-3 were established by detailed spectroscopic analysis, including extensive examination of 2D NMR correlations. This report deals with the isolation, structure determination, and cytotoxicity of these compounds.
Rhopaloic acid H (1) was isolted as colorless oil. Its infrared (IR) absorptions showed the presence of hydroxy ( max 3349 cm −1 ) and carbonyl ( max 1715 cm −1 ) functionalities. The molecular formula C 24 H 38 O 5 was established by HR-ESI-MS, 13 C NMR, and DEPT spectroscopic data ( in the 13 C NMR and DEPT spectral data accounted for five double-bond equivalents, which indicated that 1 was one cyclic compound. Moreover, the 13 C NMR signals at δ C 82.2 and MS spectroscopic data showed the presence of a hydroperoxy group at a tertiary carbon. The 1 H NMR spectrum of 1 (Table 1) protons (δ 6.35 and 5.87, each s), one oxygenated methine (δ 4.14, d, J = 11.0 Hz) and one oxygenated methylene group (δ 4.08, d, J = 8.5 Hz; 3.19, t, J = 11.0 Hz).
The gross structure and all of the 1 H and 13 C chemical shifts of 1 were established by interpretation of 2D NMR spectroscopic analysis, especially by analysis of 1 H-1 H COSY and HMBC correlations ( Figure 2 ). The 1 H-1 H COSY spectral data assigned three isolated consecutive proton spin systems. The three partial structures and their connectivities were elucidated on the basis of the following key HMBC correlations: correlation of H 2 -8 (olefinic methylene) with C-1, C-2 and C-3, H 3 -14' with C-3', C-4' and C-5', H 3 -15' with C-7', C-8' and C-9', both methyls H 3 -13' and H 3 -16' with C-11' and C-12'. Thus, 1 was found to possess four double bonds at C-2/C-8, C-3'/C-4', C-7'/C-8' and C-10'/C-11, one hydroperoxy group at C-12. Moreover, the E-configurations of two double bonds (C-3'/C-4' and C-7'/C-8') were assigned on the basis of the 13 C NMR chemical shifts at C-14' (δ C 16.1) and C-15' (δ C 16.0). The J values for both H-10'(dt, J =16.0, 7.0 Hz) and H-11' (d, J = 16.0 Hz) further confirmed the presence of a trans 1,2-disubstituted double bond at C-10' and C-11'. Furthermore, the HMBC cross-peak from H-7 to C-3 suggested that C-3 and C-7 were linked through an oxygen to form tetrahydropyran moiety. The relative structure of 1 was elucidated by the analysis of NOE correlations. As shown in figure 2 , one of the methylene protons at C-7 (δ H 4.08) exhibited NOE correlations with H-6 and was assigned as H-7, while the other (δ H 3.19) was denoted as H-7. The NOE correlations observed between H-3 and H-7 reflected the -orientation of the proton at C-3. Furthermore, the relative stereochemistry of 1 was mostly confirmed to be the same as that of 2 by comparison of the proton chemical shifts and coupling constants [1] . On the basis of the above findings, the structure of 1 was established unambiguously. Study of the cytotoxicity of compounds 1-3 against DLD-1, Molt 4, T-47D and K562 cancer cells are shown in Table 2 . The results showed that compounds 2 and 3 were found to exhibit significant cytotoxicity towards some of the cell lines.
Experimental
General: Infrared (IR) spectra were obtained on a Fourier-transform IR spectrophotometer (Varian Digilab FTS 1000). 1 
Extraction and isolation:
The frozen Hippospongia sp. material (290 g, wet wt) was freeze-dried, and the resulting material (95 g) was then minced and extracted six times with with EtOAc (1L). The EtOAc extract was evaporated to yield a residue (2.3 g), which was fractionated by open column chromatography on silica gel using nhexane, an n-hexane and EtOAc mixture of increasing polarity, and finally pure acetone to yield 12 fractions. Fraction 10 was further purified with silica gel (n-hexane: acetone = 6:1) to afford three subfractions (10A−10C). Subfraction 10A was further separated by silica gel column chromatography with gradient elution (n-hexaneacetone, 4:1 to 3:1) to afford 2 (5 g). Subfraction 10B was then separated by reverse-phase HPLC using CH 3 CN-H 2 O-TFA (95:4.95:0.05) to afford 2 (120 mg) and 3 (5.5 mg). Compound 1 (1.7 mg) was obtained from subfraction 10C using normal-phase HPLC (n-hexane:acetone = 5:2).
Rhopaloic acid H (1) Colorless oil. 
